T ‘ @ ;;?‘/ (-
l\@r Iz f O 124 lAd\]’DUM DEPARTMENT mp l’fn'fﬁ?ffr’,\.’:r'ﬂ”s?ﬁw o ANTWELEATE '

T0

THRU

FROM

SUBJECT:

CENTER YFOR DISEASE CONTROL

. NATIONAL INSTITUTE FOR UCCUPATIONAL SAFETY AND HEALTH

: Acting Director, DSHEFS = DATE: January 26, 1976

: Branch Chief, EIB /_32_, | . C‘)Q@b frzn, ,,,.L/Q,LI:- |

e Lot
[E BOP ~ u\w\""‘*{( o
: Industrial Hygienist, EIB Y § (.w Lia o -/;f

():’/vw::,-c 2oy ~é’»-

Penzene Exposure in Gas Stations é]‘x adins 25 &
Gl isd a

Literature Review

The presence of benzene in practically all crude of .s has been recognized
. ’ .
from almost the beginning of the petroleum industry.l Thus, . 1% no sur~

prise that small amounts of benzene are found in all ga‘onlines.

Runion has recently addressed this problem.zv Key points from this paper \g;?
: ¢

A
are as follows: . '). \ZV‘“ -,‘\“a
1) Most gasoline produced in the U.S. today contains 1ess> "AR L
than 1 liquid volume per cent benzene. Mirg Q"IO"/ 0"63‘"
2). Volume per cent benzene in the vapor phase is less than 3’{‘?:;
half the value of the volume perceat in the liquid phase. OIC. \ 3

3) Limited environmental monitoring indicates service station ad
attendants exposures to be less than 10 ppm .otal gasoline ) *wt [T
vapor. . . : N.s. \'ﬁ:\

. \ g 7
1f this data is correct, then worker exposure to benzene is extremely low. v

~

'(10 ppm total gasoline vapor) (.5% benzene in vapor) = .05 ppm or 50 ppb benzene

3 . . . . .
Parkinson™ conducted field investigations of benzene concentrations at nine
gas stations in England. Three types of statiouns werc included in the sur-

vey. His results are shown in Table I.

These benzcne determinations are considerably higher than would be expected

based on Runion's data. Indeed using Runion's data, total gasoline vapor
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concentrations would have to exceed 100 ppm to reach the benzene éoncentra-

tions found by Parkinson.

Sherwood4 has evaluated benzene exposures during bulk loading operations. Mean

benz:r . ¢oncentrations were reported as follows:

Loader 1

. 1.6 ppm
Loader 2 ' 2.5 ppm
Weigher ' 20.0 ppm

CURRENT PROJECT PLANS ‘ | ;

DSHEFS's Environmental Investigations Branch currently has a ﬁroject entitled
"Occupational Benzene Exposure - Env. Aspects”. This project includes a -
$46.5 K qontréct for determination of benzene contamination in industrial
solvents. The following tasks would be performed:
1) Conduct.a literature search to identify those solvents
presently being used which have potential for benzene
contamination.
2) Through the literature or contacts with producing com-
panies, acquire all available data as to present and past
benzene levels in industrial solvents.
3) Acquire, from the open market, samples of industrial solvents
and perform qualitative and quantitative analyses for ben-
zene using gas chromotography or other appropriate methods.
4) Prepare a final report summarizing the results of the

literature searches and laboratory evaluations.

ALTERNATIVES

The determination of benzene in bulk gasoline samples could logically be
performed under contract. The original scope of work could be expanded

to include personal monitoring at service stations. This work could be

conducted within six months after contract award. Alternafivcly, a pro-

f
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gram' to determine benzene exposure to gas station personnel could be con- .

ducted in-house.

If done in-house, the following is proposed:

Preliminary Study

time frame: 2 months

Preliminary sampling would be conducted at approximately six gas statioms
L

in the Cincinnati area. ’
The following parameters should be documented:
1) volﬁme % benzene in gasoline ‘
' 2) amount of gasoline pumped during sample period
3) number of gas pumps
4) meteorological conditions
a) temperature |

b) humidity

- c¢) wind speed and direction

_.sampling would include:
bulk samples
personal samples
area samples

Analysis should be performed not only for benzene but other hydrocarbons

present in appreciable quantities. Complete analysis of typical premium

and regular-grade gasolines has been published.5
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Results.
l. Validate sampling and analytical techniques

2, ‘Collect preliminary data
3. Verify protocol for in-depth study

In-depth Study

time frame: .6 months

Conduct in-depth écudy using techniques developed in initial survey over a
, _
wide geographical region. : ’
kesﬁlts:
1. Document benzene exposure to gas station attendants over a wide range of

meteorological conditions and geographical areas.

PROBLEH AREAS

Current sampling iechniques may not bz applicable for this study. To increase’
sensitivity, sampling could be conducted at higher'flow rates for extended time

periods. Ancther alternative would be larger charcoal tubes.

We currently do not have the proper equipment to monitor wind speed and direc-
tion. Supplier estimates 3-4 weeks delivery date upon receipt of purchase
~order.

Delays in exisciﬁg projects would be encountered.

Ronald Je Young
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